Background: Despite efforts to expand prevention of mother-to-child transmission (PMTCT) of HIV in resource-limited settings, only 53% of women in sub-Saharan Africa receive adequate PMTCT services. Understanding factors that enable successful program completion are crucial to improving adherence rates to PMTCT programs in these settings. Using a positive deviance approach, we explored patient and provider's perspectives on factors enabling women to successfully access and adhere to PMTCT services to identify areas of program improvement and further reduce HIV transmission. Methods: Semi-structured interviews were conducted with 11 health care workers (HCWs) at two health centers in Kara, Togo and 34 women who had successfully completed the PMTCT program at those facilities. Women were identified using purposive sampling and content theme analysis was used to analyze the data. Results: Knowledge and belief in the potential to give birth to an HIV-negative child, supported by facilitating factors on the indi-* Corresponding author.
Introduction
With no intervention, 20% -50% of infants born to HIV positive mothers will become infected during pregnancy, delivery, and through breastfeeding [1] . With the initiation of effective prevention of mother-to-child transmission (PMTCT) of HIV programs, this risk can be reduced to under 2% [1] . However, many barriers still exist for women to complete the full set of interventions needed for effective PMTCT programs [2] . Therefore, it is important to understand areas that can be strengthened to create delivery models able to increase adherence throughout the entire risk period [3] .
In 2011, 30% of pregnant, HIV positive women in Togo participated in PMTCT programs, and 48% of these women were lost to follow-up [4] . Factors associated with poor uptake of and adherence to PMTCT in sub-Saharan Africa includes lack of partner support, fear of stigma and discrimination, and social and cultural taboos [5] [6]. Less is known about factors associated with program success. One method to identify why some women succeed where others fail is by studying these individuals through a positive deviance approach [7] .
Hope Through Health (HTH), a US-based not-for-profit organization, partners with Association Espoir pour Demain (AED-Lidaw), a community-based association of HIV positive individuals living in Togo, to deliver facility and community-based health interventions. The partnership supports a PMTCT program, delivered at the AED-Lidaw/HTH health center, which includes socioeconomic and psychosocial support in addition to medical care provided according to national guidelines [8] . The Central Hospitalier Universitaire-Kara (CHU-Kara) is a public referral hospital located in the northern region of Togo. A PMTCT program providing medical care according to national guidelines is offered through the Obstetrics and Gynecology Department; however, at the time of study, the program did not offer socioeconomic or psychosocial support to participants in conjunction with the program.
We report on the results of a qualitative evaluation of successful PMTCT participants and PMTCT health care workers (HCWs), at AED-Lidaw/HTH and CHU-Kara, to identify factors that facilitated the women's participation and adherence to program protocols. These findings can provide valuable insights on how to strengthen programs to increase participation and adherence for current and future participants in other PMTCT programs in Togo and similar settings in the region.
Methods

Study Design
We utilized an exploratory qualitative study design using semi-structured interviews and content theme analysis, focusing on women who successfully adhered to the PMTCT program and HCWs employed in the facilities where these women received care.
Data Collection
Two semi-structured interview guides, one for HCWs and one for PMTCT participants, were developed in French with translation of patient guide into Kabiyé, the local language, and back into French to ensure accuracy. Both guides were piloted and questions refined, as needed.
In depth, face-to-face interviews with the women were conducted in a private room within CHU-Kara, regardless of where participants had received PMTCT care. The first author (LE), and a study nurse, with experience in HIV treatment and prevention, conducted the interviews in French or Kabiyé based on participants' preference. Interviews were recorded, and lasted between 30 -60 minutes.
Areas of focus included experiences pre-, peri-, and post-delivery, related to PMTCT and adherence experiences. The first author reviewed interviews with two other authors (SJ, HL) to summarize dialogues and suggest changes for future interviews (emergent design) [11] . Some questions were reworded for enhanced clarity during future interviews.
Interviews were conducted one-on-one with the HCWs in their offices either at AED-Lidaw/HTH or CHUKara. One author (LE) conducted the interviews in French. The interviews were recorded and lasted between 30 -60 minutes.
Data Management and Analysis
Interview recordings were transcribed and interviews conducted in Kabiyé were translated into French. Transcripts were compared with the audio recording to ensure accuracy of the transcription.
Data were analyzed using content theme analysis [12] . Table 1 provides an example of original, translated data with main themes and sub-themes. The first author coded and analyzed the data with a random sample of 10 interview transcripts reviewed by a second author to confirm accuracy.
Ethical Considerations
The Institutional Review Board (IRB) of Togo's Ministry of Health approved the main study protocol. All participants were interviewed after they were given an explanation of the study and signed a written consent form. All agreed to be audio-recorded.
Results
Study Population Characteristics
We interviewed 34 HIV positive women-twenty-five from the AED-Lidaw/HTH PMTCT program, nine from CHU-Kara who had successfully completed the PMTCT program. These women were between 23 to 40 years of age, (mean age of 31.9 years), with 65% married ( Table 2 ). Close to two thirds of participants had a primary school education, and a similar number (80%) knew their HIV status prior to their pregnancy and were already taking antiretroviral (ART) medications at entry into the PMTCT program.
At the time of the interview, all of the women's infants had tested negative for HIV at the one-month pediatric follow-up. Additionally, all women were continuing to adhere to PMTCT post-delivery guidelines including clinical visits for themselves and their infants and continuing ART.
Six HCWs were interviewed from CHU-Kara and five from AED-Lidaw/HTH. Participants represented four clinical areas: pediatrics, obstetrics, PMTCT education, and overall HIV/AIDS program management ( Table 3) . HCWs included doctors (2), nurses (2), medical assistants (2) and one each of the following: community health worker, director, midwife, PMTCT program coordinator, and psychologist.
Interview Results
Factors were identified at the individual level (ensuring program knowledge, strengthening belief, fostering internal motivation) and community level (health facility, peer support, relatives, and faith-based). Factors at both levels reinforced women's internal motivation, which led to their PMTCT program success (Figure 1) . (24) 18% (6) HIV status known pre-pregnancy 80% (27) Ease getting to center • Slightly to very difficult 76% (26) Delivered at hospital 100% (34) 
Women's Level
Knowledge and Belief in the Potential Effectiveness of the PMTCT Regimen
Many women indicated that their decision to participate in the PMTCT program was attributed to the effective education provided by HCWs and peer-to-peer interactions that strengthened belief in the program's ability to prevent HIV transmission. Once the women understood that it was possible to give birth to an HIV-negative baby, they felt encouraged and internally motivated to follow the program's guidelines. As one woman described: Furthermore, Togolese radio was identified as an important tool in encouraging HIV-positive pregnant women to seek support and treatment. When one PMTCT participant found out that she was HIV positive during her pregnancy, she was not discouraged. As she stated:
"They often say on the radio that help is available for people [who are HIV positive]." (PMTCT participant)
Through the information broadcasted, participants knew that there was hope despite their status and ultimately came to believe in the promise of the PMTCT program to allow them to have an HIV-negative infant.
Internal Motivation
The understanding and belief in the program's goals resulted in women's internal motivation, which was strongly related to adherence to the PMTCT program guidelines. Many women reported that they would ask themselves why they were walking several miles to attend a prenatal appointment, when instead they could be earning money for their family. Others considered discontinuation of their ART because the daily dosage was too taxing. The belief in delivering a healthy, HIV-negative baby, however, explained the continued internal motivation to complete program guidelines despite these competing responsibilities. When one participant was asked if she ever questioned why she had to go to appointments, she stated:
"I can ask myself these questions, and I respond to myself that it is for the health of my baby that I come". (PMTCT participant)
Empowered by their internal motivation to succeed, many women described the problem-solving approaches they then developed to ensure medication adherence. Some used a preset alarm on their cellphones that rang at certain times as a reminder to take their medications. Others remembered to take their regimens when a certain television program aired. Other participants would place their medications in a convenient, yet intentional place (i.e. in purse, under pillow), so that no matter where they were, they would remember to take their medications on time. As one participant stated: When the women were questioned as to why they took these extra steps, participants emphasized again that they wanted to do everything to follow recommendations to ensure a healthy, HIV-negative baby.
Supportive Communities
Responsive Health Facility and Health Care Workers
When women felt a personal connection with the HCWs, did not feel stigmatized, and were welcomed and treated well at the facility, they were further motivated to continue program adherence. As one HCW stated: "When women are welcomed and well cared for in a convivial atmosphere without suspicion, without discrimination, without stigma, they are very motivated to visit you at home and your office. Wherever they see you they ask you things." (HCW)
The connection felt with personnel inspired women to strive towards program adherence and seek out help whenever questions or difficult circumstances arose.
The socio-economic support provided by the respective health facility (AED-Lidaw) also internally motivated and enabled women to continue participation. This support ranged from transportation reimbursements, to complete coverage for medical visits and exams, nutritional support, and free or reduced cost pharmaceuticals. As one health care worker remarked: 
Peer Support
Support groups conducted by the health facilities were another important factor. Participants were able to serve as treatment partners beyond meetings, by offering advice, encouragement, and tips to make adherence more manageable. In the words of a PMTCT participant:
"After the [support group] meetings, upon returning, we give each other advice on how to make sure that our babies remain in good health" (PMTCT participant)
The ability to share challenges was also important. When participants heard the problems of others, they realized other PMTCT participants were encountering similar or more difficult circumstances than their own. In the words of a participant:
"[At the support group], they gave us advice and when you go to the group, someone tells her problem and someone else tells their problem, and then you no longer think about your problems." (PMTCT participant)
Ultimately, support groups and the sense of community left women feeling encouraged, empowered, and determined to continue following the PMTCT guidelines. As a mid-wife stated:
"[Support groups] motivate women to adhere to the program. In these groups, trust comes since they say 'so I'm not alone in the situation' and therefore find comfort… also support groups help women break free from fear and worry." (HCW)
Supportive Family
Many participants expressed that they were afraid to share their status with relatives, or ask for support due to fear of abandonment and stigmatization. One HCW, who was also a former PMTCT participant noted:
"If the woman announces her status to her family and husband, at least one of her parents or the husband will support her… from fear of discrimination or abandonment, a lot of women do not share their status with their husbands. For the parents, the women often doubt their confidentiality…" (HCW)
When participants overcame the fear of abandonment by family members and chose to inform close relatives, many relatives offered participants resources to address some of the burdens associated with PMTCT program adherence. As a HCW stated:
"For spouses, their participation comes in a variety of forms… participation in cost of services, including prenatal consultations, delivery, testing, and vaccination. There are some, when they have understood the [program's] validity, they accompany their wives to meetings to better understand the doctors' explanations, and they participate in support groups… For family members who are informed about the program, they often participate in encouraging and reminding women to take their medications." (HCW)
Financial support from family members also allowed many women to purchase medications and access transportation in order to attend appointments. As one participant stated: 
Supportive Faith-Based Community
Religious gatherings allowed these women to stay connected to a continual, positive stream of support throughout the duration of their PMTCT program participation. Religious leaders offered support to women through prayer, encouragement, and accompaniment to medical visits. As a doctor from CHU-Kara pointed out:
"The women confide in pastors and in priests who accompany them [to appointments] and who comfort them. Often in support groups, they talk about how the priest or pastor helped them to accept their status." (HCW)
The churches were also actively engaged in the health care setting, and some women found support through prayer meetings that were held at the hospital by churches. As a health care worker stated:
"There are some churches that have respondents in the hospitals. For example, each Tuesday, the Catholic Church unites a certain number of people for a special hospital mass, for the personnel and the sick that are there." (HCW)
Discussion
We were able to identify critical patient and HCW-reported factors that facilitated women's successful participation in and adherence to PMTCT programs in Kara, Togo. The driving force was women's knowledge of and belief in the efficacy of PMTCT programs in allowing them to have an HIV-negative child. However, for this motivation to result in successful adherence, support from a range of communities was also needed to reinforce their commitment and help them to overcome structural barriers.
Overall, our findings are consistent with other studies, suggesting the importance of effective education on the PMTCT program, internal motivation, a responsive health facility, supportive peers and relatives [13] - [18] .
HCWs were critical to helping build the motivation and resulting empowerment for women to adhere to the PMTCT program, through effective education regarding the efficacy of PMTCT. Nyasula and others found that shortage of HCWs in Malawi and other settings leads to inadequate PMTCT program education and inaccurate assessments of participants' situations [19] [20] . Ensuring that there are HCWs knowledgeable about and trained to deliver effective education as a core component of antenatal and HIV services will be important to achieving the patient motivation related to a belief in the promise of PMTCT. Increasing women's knowledge was supported by other sources including radio broadcasts, which provided public service announcements highlighting the help available for HIV-positive individuals. Kuhlmann and Lovell found that media outlets could have a positive impact on decreasing MTCT and HIV transmission in Botswana [21] [22] . Future studies should further explore the most effective ways for media outlets to further increase PMTCT program participation and adherence.
While knowledge and education was crucial to initial participation in the PMTCT, internal motivation from the resulting belief in the promise of a healthy baby led to continued adherence. Findings from earlier studies found that a lack of internal motivation contributed to inadequate antiretroviral uptake and subsequently, poor PMTCT adherence [23] [24] . Empowered by this internal motivation to succeed, a women's ability to problem solve and adapt her lifestyle allowed her to find ways through which she could continue to participate, reflecting a determination to adhere regardless of obstacles. A focus on instilling and supporting this empowerment through initial PMTCT education and problem-solving skill building is another important approach to enable women to successfully adhere to the PMTCT program. However knowledge and motivation were only effective when supported by three communities: the health care system, families and peers, and for some women, their religious community. The World Health Organization defines a responsive health facility as one able to effectively respond to the expectations of the population it treats [25] . Sprague et al. in South Africa found that non-responsive health facilities, weak in services offered and support provided, lead to inadequate PMTCT participation and adherence [26] . Our findings reinforce the importance of a strong, supportive health facility that welcomes and comforts participants, while providing them with resources necessary for program adherence. Building a peer community by offering the opportunity for peer-to-peer support was also an important factor for success. Other studies have shown the positive impact of facility-based "Mother-to-Mother" support groups [6] [27]. Shroufi et al. in Zimbabwe found that psychosocial support empowers HIV positive, pregnant women to enact positive behavioral changes through the information gained from peer-to-peer interactions [2] .
Male partner involvement is an important factor to increase PMTCT program adherence; but is difficult to achieve [28] [29] . Engaging other influential relatives and friends, through educational efforts and medical appointments, may provide alternate and additional support outlets for women, further reinforcing the internal motivation leading to PMTCT success [30] [31]. Ware et al. described the powerful role of non-spousal individuals in improving ART adherence within Nigeria, Tanzania, and Uganda [3] . O'Laughlin et al. in Tanzania also found improved ART adherence for individuals who had treatment support partners [32] . Since many women were able to rely on the support of non-spousal relatives, it is important to educate and integrate family members and other members of a woman's support network on PMTCT so they can provide the additional reinforcement of adherence.
The role of faith-based organizations in ART uptake and adherence has been mixed. Campbell and Keikelame noted that faith-based organizations can inhibit or facilitate HIV prevention measures [33] [34] . In contrast, our findings suggest that welcoming faith-based communities and leaders provides additional support and encouragement for PMTCT participants. More research is needed on how to better engage religious leaders and faith-based communities to support women in PMTCT program uptake and adherence.
Limitations
Our study had a number of limitations. Interviews were analyzed and coded by one individual, who had previous training and knowledge of qualitative research, fluent in Togolese-spoken French, and knowledge of the Togolese culture. This approach was chosen to reduce the risk of loss of meaning, particularly in Togolese spoken French and Togolese culture [35] . While it is possible that additional themes may have emerged, a random sample of ten out of forty-five transcripts was analyzed and coded by a second researcher fluent in French and also familiar with Togolese culture; no additional themes were identified. Furthermore, the lack of data available on PMTCT women who did not complete the program limits the extent to which we could compare information on successful versus unsuccessful participants. Additionally, social desirability bias could have resulted in women over reporting positive instances of factors that enabled success, particularly as we interviewed them within the health facility [36] . To reduce bias, interviewees were reassured that the interview results would remain anonymous and questions were worded and posed in a neutral manner [37] . Furthermore, recall bias may have prevented women from fully expressing various events that facilitated continued PMTCT participation [38] [39] . In order to reduce this bias, participants were asked a series of time-line specific questions that stimulated their memory on events surrounding their PMTCT participation [40] . Importantly, many of the women had not completed the full 18-month post-partum PMTCT follow-up guidelines, so these results are primarily relevant to the first two of the three components of effective PMTCT (antenatal and peri-partum). Most (80%) of the women had prior knowledge of their HIV status and were on treatment before becoming pregnant, so the findings may not be as generalizable to women who are diagnosed during pregnancy. Finally, because the study only included participants from two sites within the same region, findings may have limited generalizability to other regions.
Conclusions
Capturing the voice of women successful in completing a PMTCT program and the HCWs who helped facilitate this success can identify important areas for supporting other women to achieve similar goals. Ensuring that the women have the knowledge of the potential to have an HIV-negative baby, and the support to build on resulting internal motivation driven by a desire and belief in having an HIV-negative child represents a package, which can help strengthen the effectiveness of expanding PMTCT programs. Key areas where work is needed include training of HCWs to deliver effective patient education, active development of support communities for women and a welcoming and responsive healthcare environment. Work to further strengthen the critical role of an accepting community outside of the family and the clinic, through public media and other public service messaging strategies as well as through faith-based communities, is also critical-highlighting the need to reach beyond traditional health systems to achieve the goal of an AIDS-free generation.
